
ARR No. 3125

% •

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

J P L LIB ,ArY

ORIGINALLY ISSUED

September 1943 as
Advance Restricted Report 3125

REPRESE}_rATIVE OPERATING CHARTS OF PROPELLERS TESTFZ _

IN THE NACA 20-FOOT PROPELLER-RESEARCH TUNNEL

By W. H. Gray and Nicholas Mastrocola

Langley Memorial Aeronautical Laboratory

Langley Field, Va.

CASE FILE
COPY

WASHINGTON

NACA WARTIME REPORTS are reprints of papers originally issued toprovide rapid distribution of
advance research results to an authorized group requiring them for the war effort. They were pre-
viously held under a security status but are now unclassified. Some of these reports were not tech-
nically edited. All have been reproduced without change in order to expedite general distribution.

L - 286



NATIONAL ADVISORY COMMITTEE FOR .<_RON?UTICS

ADV,_CE _EST_iCTED REPORT

_0
c_D

REPRFSF2_TATIVE OPERATING CHARTS OF PROPELLERS TESTED

IN TEE NACA 20-FOOT I_OPELLER-RESE._CH TUNNEL

By W] H. Cray and Nicholas Mastrocola

Extensive tests of full-scale propellers have been made in the

20-foot propeller-research tunnel (PET) at the Lsn_zley Memorial

Aeronautical Laboratory during its many years of operation. The

results were usually presented in t_he form of charts showing thrust

coefficient, power coefficient, and eff_clency, each plotted separately

against V/nD, __ne type of chart now being employed by a_.rplane and

propeller n_mufacturers for pexTornmnce estimates consists of power

coefficients plotted against V/nD with lines of constant effi-

ciency superimposed. As a result of numerous request_ to issue this

type of chart directly and on a large scale, th_ present report has

been compiled from dat_ taken from a series of fairly recent reports.

Charts are presented only for the conditions considered to be useful

in present-day design (see table I)_ al_hough charts covering other

conditions have been developed and are available.

In th_ pr_pa'_'a.tlon of the plots presented, the data were

cross-f_tired and do not necessarily check exactly the previously

published data. q_ne power coefficients of _Ii dual-rotating

propellers in this report represent the sum of the power coefficients

of the front a_ud rear propellers and are for the test conditions in

which bl_de angles of the front and rear propellers were set to absorb

approximately equal power at peak efficiency only.

The usual coefficients and symbols have been used and are
defined as follows.

/ r\Cp power coefficient /engine p owe 1

CT thrust coefficient {effective thrus_< "
prop ll  r fficie cy(CT/Cp)

and

P mass density of air, slugs per cubic foot
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|ACA TABLZ I.° REPRESENTATIVE PROPELLER-OPERATInG CHARTS

Bl.d. ],rop. l.,I
Figure actlvltylractor J bladea°f Rotatlonlloeation ] Body configure,lore
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Reference

I0

II

15

1 89

8o

90

9o

9o

9o

90

90

9o

9o

90

90
90

Blade design, Bureau of Aeronaut!ca _868- 9

3 _Ingle Tractoz. Radlal-englne nacelle Blermann, David, and

without wing Hartman, Edwin P.: Testa

of Five Full-Scale Pro-

pellets in the Presence

of a Radial and a Liquid-

Cooled Engine Nacelle,

Includl_ Testa of Two

Splnnera. Rep. No. 642,

NACA, 1938.

--do .... do--- Liquld-eooled ermine BIermann, David, and

nacelle without wine Hartman, Edwin P.: Tests
of Two Full-Scale Pro-

pellers with Different

Pitch Distributions, at

Blade An_les up to 60 ° .

Rap. No. bg_ , NACA, 1939.

Blade design, Hamilton Standard 3155-6 and 3156-6

.... 2- ! Single Tractor Streamline nacelle

without wine

3 do .... do ........... do ........

3 --do .... do--- Streaz_llne nacelle

with win E

4 do .... do ........... do- ......

4 --do .... do ........... do ........

6 --do .... do ........... oo ........

8 --do .... do ........... do ........

3 Single Pusher Streamline nacelle

without wing

I --do .... do ........... do ........

Dual --do .......... do ........

8 --do .... do ........... do ........

Gray, W. H.: Wind-

Tunnel Tests of Single-

and Dual-Rotatin_ Tractor

Propellers at Low Blade

Angles and of Two- and

Three-Blade Tractor Pro-

pellers at Blade Angles

up to 65 ° . NACA A.R.R.,

Feb. 1943.

Biermann, David, Hartman,

Edwin P., and Pepper,
Edwaro: Full-Scale Tests

of Several Propellers

Equipped wlth Splnners,

Cuffs, Airfoil and Round

Shanks, and NACA 16-Series

Sections. NACA A.C.R.,

Oct. 1940.

Gray, W. H.: Wind-

Tunnel Tests of Sir_le-

and Dual-Rotating Tractor

Propellers at Low Blade

_gles and of Two- and
Three-Blade Tractor Pro-

pellers at Blade Angles

up to 65 °. NACA A.R.R.,

Feb. 1943.

Blermann, David, and

Hartman, Edwin P.: Wind-

Tunnel Tests of Four-

and Six-Blade Slngle- and

Dual-Rotatlng Tractor

Propeller.. Rep. No. 7_7,
NACA, 1942.

Blermann, David, and Gray,
W. H.: Wind-Tunnel Tests

of Eight-Blade Single- and

Dual-Rotatlng Propellers
in the Tractor Position.

NACA A.R.R., Nov. 1941 .

Blermann, David, and Gray,

W.H.: Wind-Tunnel Tests

of Single- and Dual-

Rotating Pusher P;opellers

Having from Two to El_nt

Blades. NACA A.R.R.,

Feb. 1942.

135

17 r lt5
a .

Blade design, Hamilton Standard )155-6-1.5 and 3156-6-I. 5

8, _IF_l. Tractor _t re _ml_ne nac ell. Bierm_tnn. David, _ra,,

with wing W.H., and Maynard, Jullan
--do .... do ........... do ........ D.: Wind-Tunnel ?esta
Dual --dO--- - ....... do ........ of Sln_le- and Dual-

--do-- --do--- I ........ do ........ Rotating Tractor Propellers_

J i of Large Blade _Idth. NACA

l i i A RH _.pt. 19_.
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Fig. 1



Fig. 2

THREE-BLADE _OPELLER

LIQUID-COOLED ENGINE NACELLE
WITHOUT WING

I
q

TEN-FOOT PROPELLER 5868-9

TESTED AT PRT, NACA__FEB, 19_7
SEE NACA REP. NO. 6_8



NACA Fig. 3
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NACA Fig. 4



NACA Fig. 5
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NACA Fig. 6'
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NACA Fig. F
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Fig. g

EIGHT-BLADE
DUAL-ROTAT ING TRACTOR PROPELLE'R

_ IITH WII_

TEN-FOOT PROPELLERS _1.$5-6 & _156-6
TESTED AT PRT, NACA, APRIL tOb,I.
6EE NACA A.R.R.
mWlMD-TUNNEL TESTS OF EIGHT-BLADE
SIN_LE- AND DUAL-ROTATING PROPELLERS
IN THE TRACTOR POSITION e BY BIERI/_kNN
AND GRAY, NOV. 19_,1.

_.o _._ 5.0 5.5

|
t
L
1

_L

t
L
i
G.D



!
"4

NACA

2.0

t.9

1.8

t.7

1.6

J.9

I,-2

I.I

1.0

,9

Cp

.8

.2

(1 blook - 5/60')

5.5 6.0

Fig. I0

6.5



-,0
qo

i

"-K

r.O 2.6 _.5 _.0 b.5 5.0 5.5 6.0 6.5

Fi_. 11



!

NACA
c lock

Fi 8. 12

v/n D

6.0 6._



-,,,I

!

-'4
7f_Hi Z, 4111.1l;Htqtl _

II tl

" ;+ HH!!_
,_ ÷ _, , F--F.4 _.t t--

_+ _ ,- F-t-+ I+--I- t--t_

11 II _ :

!! :: Hrt:_i:r
+-+- ._.!!

11ttH
IHII it

H! ....• 4-..4--+-4-_¢.-4-

lttil ......

llf_- t-11

[t ........,
-'-_-'_ 1_lli ii
it if:[i] i ,,-,;; ;

!It.iN.
4

i* i t
4 +,,i

!i IX-t-tl
_t_ :LLLL!I_

+_ LLtq_ 4_
_-+-+-+-.- -4-4-4q-4-I--

+<-,- 11114-1-

tr :t-t-_
! i i , •

_,,, , ,

Fig..13



N_q_
(X blocl_ - 5/_.0m)

Fig, 14

1.0 2.0 b.5 5.0 5-5 6.0 6.5



",,k

"_ .0 3,0

v/n D

Fig. 15



I

.5 i.o 1.5 2.0 2,5 Lo b.5 5.o 5.5 6.0 6.5

Fig. 16



a

NACA Fig. 17
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